The oomycete plant pathogen, , is
Introduction
Phytophthora cinnamomi is a highly virulent plant pathogen that has a devastating impact on the Australian ecosystem, namely in the south-western areas of Western Australia and much of the south and east coasts of Victoria and New South Wales 1 . In the south west ecoregion of Western Australia, alone, over 40% of the 5710 plant species present have been shown to be susceptible to P. cinnamomi 2 . Significant genetic and phenotypic variation can occur within a signal clonal linage of P. cinnamomi 3 and susceptibility of a given host plant species has been shown to vary from site to site 4 . Furthermore, despite the general lack of crossing during sexual reproduction, P. cinnamomi excels at adapting to new environments and developing virulence to new host species through asexual growth, making it a deadly and difficultto-control pathogen. Unravelling how P. cinnamomi is able to adapt so quickly, and remain virulent, to a wide range of hosts in Australia, is an important research goal.
Currently, three P. cinnamomi strains have genome assemblies (MP94.48 and NZFS375, see 5 and Joint Genome Institute (JGI); NCBI Accession no. PRJNA68241). However, only the genome of P. cinnamomi var. cinnamomi (JGI; NCBI Accession no. PRJNA68241) has a publically available annotation, serving as the species reference genome. The assembly is based on the Rands isolate from Sumatra in 1922, which has been in culture for many decades and may not be representative of the current pathogenic strains present in Australia. Here we report and make available two Australian P. cinnamomi genomes, isolated from geographically very separate areas with different available host species. After analyses of genetic differences between these two P. cinnamomi genomes, it may be that key genes or gene families under high evolutionary pressure can be identified; this may aid further studies on more effective control of this pathogen.
Sample collection and sequencing
Two isolates of P. cinnamomi were selected from areas of infection on either side of the Australian continent: one from the Brisbane Ranges in southeastern Australia (DU054, A2 mating type) 6 De novo contig assembly of the two genomes was conducted independently, using IDBA-UD v1.1.0 9 . IDBA-UD was run using the following parameter values: --mink 20 --maxk 100 --step 20 --min_ contig 500 --min_support 2 --min_count 3. Briefly, these conducted a multiple K-mer assembly from k = 20 up to k = 100; only assembled contigs above 500 bp and those with a minimum depth coverage ≥ 3 were kept. As heterogeneous data can increase redundancy in genome assemblies (through heterozygous regions being assembled as separate contigs that results in highly fragmented assemblies 10 ), the IDBA-UD assembled contigs were run through the Redundans pipeline v0.12c 10 with the following parameter values: -threads 4 -min_length 500. Redundans uses pairedend mapping data to reduce assembled sequence redundancy and scaffold contigs into longer less fragmented sequences. (Table 2) . This suggests our two Australian isolate assemblies are as complete references as those currently available.
Preliminary genome annotation
We conducted a preliminary protein-coding sequence prediction using GeneMark-ES v4.32 12 , which utilises a self-training algorithm to identify exon, intron and intergenic regions as well as initiation and termination sites. GeneMark-ES was run using the default settings and a database of predicted gene models (i.e., predicted polypeptides) was constructed for DU054 and WA94.26 genomes (available in the associated data repository 13 ). An initial 23,414 gene models were identified in DU054 and 22,573 in WA94.26. Of these, 14,735 pairs of predicted gene models appear to be orthologous between the two genomes (reciprocal best-hit Blastp, e value ≤ 1e-5). As a preliminary verification of these gene model builds, we identified orthologous counterparts to eight available Phytophthora genomes with annotations [P. infestans 14 , P. kernoviae 15 , P. lateralis 16 , P. nicotianae 17 , P. parasitica (P1569_v1; Broad Institute), P. ramorum 18 , P. sojae 18 and P. cinnamomi var. cinnamomi]. Accordingly, we used OrthoFinder v1.1.10 19 with default parameter values, except we used DIAMOND 20 as the alignment program with the diamond_more_ sensitive flag. OrthoFinder first identifies 'orthogroups' (an extension of orthologues to include groups of genes descended from a single gene in the last common ancestor of a group of species 19 ) and then orthologues between each pair of species in the comparison. OrthoFinder assigned 88.5% (170,769) of the genes found in all the species to 19,089 orthogroups, and of these 50% of all the genes were contained in orthogroups, which had 10 or more genes within them. We found 2,931 orthogroups that contained genes for each of the species, and of these 1,309 orthogroups consisted entirely of single-copy genes; see associated data repository 13 . Using these single-copy orthogroups, gene trees were first constructed, then the species tree was inferred using the distance-based method implemented by fastme 21 . The resultant species tree (see associated data repository 13 ) exhibits strong congruence to the Phytophthora phylogeny recently published by 22, providing more evidence that the genome assembly and preliminary annotation conducted here is valuable.
Conclusions
In summary, we present the genome assembly of two geographically separated isolates of Phytophthora cinnamomi from Australia. These high-quality genome assemblies may act as a valuable resource for comparative genomics and particularly for the further identification and analysis of protein-encoding genes expressed during plant infection, such as members of the avirulence gene families 23 . These gene families are of specific interest in the development of novel and effective pathogen control mechanisms.
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Raw reads are available in the NCBI SRA under the Bioproject Accession: PRJNA413098. 
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Some specific points that should be addressed around the methodology: Why were reads mapped against the human genome? Why should contamination from human DNA be more prevalent or likely than from other organisms?
The authors make good efforts to remove contaminating Paenibacillus sequence reads. Interestingly, we also observed contamination of Phytophthora genomic DNA with this bacterial genus. However, the authors go on to claim that the data contained "highly quality reads not belonging to ... bacterial contaminants". Their approach does not remove non-Paenibacillus bacterial contaminants.
Please cite a reference to support the claim that "heterogeneous data can increase redundancy in genome assemblies". It is not entirely clear what this statement means, precisely, and in any case it is not self-evident and needs to be supported by peer-reviewed publication.
The use of BUSCO version 1.22 is questionable, given that versions 2 and 3 are now available. Furthermore, rather than using the general Eukaryote set of BUSCOs, the authors should use the Stramenopile set.
The completeness of the genome assemblies is rather poor (only < 65% of expected genes are present intact in a single copy). It would be useful to compare/benchmark this against other available Phytophthora genome sequences. For example, our recent sequencing of P. ramorum genomes, we found around 81-85% of Stramenopile BUSCOs were intact and single-copy in each genome (See PubMed ID 28243575).
Towards the end of page 4, the authors claim that the "preliminary annotation ... is valuable". I agree and would go further to say that not just the annotation but the genome sequencing per se is valuable. I would also suggest including a brief explanation of how/why the presented data is valuable.
The authors say that their annotation is valuable, but the annotation has not apparently been deposited in a public repository. Therefore, please either make this valuable resource available, or remove the claim that it is valuable.
Some very minor points:
In the Introduction, it was not obvious to me what is meant by a "Botanical Province". Please consider explaining this term.
Please add an apostrophe after "manufacturers".
At several places in the text, the authors write "parameters" when they really mean "parameter values" or "options" or "switches". Please check and revise.
Please write "high-quality" not "highly quality". 
Are the conclusions drawn adequately supported by the results? Yes
Competing Interests:
I have read this submission. I believe that I have an appropriate level of expertise to confirm that it is of an acceptable scientific standard, however I have significant reservations, as outlined above.
Author Response 28 Feb 2018 , Deakin University, Australia
Mark Richardson
Thank you very much for providing a thorough review and pointing out several oversights we made. We have endeavoured to rectify these as you will see from our responses below. Importantly, we have included the preliminary gene prediction results in the associated public repository with the current supplementary materials. We have also revised the manuscript to include the additional genomes from Studholme 2015 and included them in a comparative et al. BUSCO completeness assessment. We feel a more comprehensive comparative analysis (including ANIs) is beyond the scope of this research note, but this will be part of a future paper.
For clarity, the below responses are separated into Major and Minor subheadings and numbered as per points in the review in order to avoid duplication of text.
Major:
1. Contamination for human DNA should not be more prevalent than any other. As this was one of the first times we cultured this species we carried out this pre-filtering to ascertain whether or not we had any inadvertent contamination. The results show this was not the case.2. We find it interesting that the reviewer has also detected Paenibacillus contamination during their work.
2. While removing contamination through mapping to the Paenibacillus genome alone would not warrant our statement, this is not what we did. We used MetaPHlAn to first screen our raw reads to identify which, if any, bacterial species might be present. Only Paenibacillus could be detected. Thereby, once removed, we are confident that no other bacterial contamination exists. If others had been identified with MetaPHlA then they could be removed in the same way.
3. We have added a citation to this extent and clarified what we mean in the text. 4. We have repeated this analysis with version 3.02 and used the suggested ortholog set.
5.
With respect, we feel that the reviewer's statement that the completeness was poor is unfounded, especially if we consider that they are not making a 'like for like' comparison by comparing results from the eukaryotic set to those from the stramenopile set. Nevertheless, the updated BUSCO analysis using the stramenopile set reveals the genome assemblies presented here have BUSCO completeness of ~91 to 94 %, which falls within the range for the previous P.
assembles (86 -97% completeness, see Table 2 for full comparison). cinnamomi 6. Thank you for this suggestion, we have done so. 7. This is a very valid point. We have now included the preliminary gene predictions with the supplementary data.
Minor:
We have changed this to the more commonly understood 'ecoregion' Done Done Done
We have removed this statement.
Done
We have removed this statement. Addressed
